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Charmless 3-body decays of B mesons are studied using a simple model based on the
framework of the factorization approach. We have identified a large source of the nonres-
onant signal in the matrix elements of scalar densities, e.g. 〈KK|s¯s|0〉. This explains the
dominance of the nonresonant background in B → KKK decays, the sizable nonreso-
nant fraction of order (35 ∼ 40)% inK−pi+pi− and K
0
pi+pi− modes and the smallness of
nonresonant rates in B → pipipi decays. We have computed the resonant and nonresonant
contributions to charmless 3-body decays and determined the rates for the quasi-two-
body decays B → V P and B → SP . Time-dependent CP asymmetries sin 2βeff and
ACP in K
+K−KS ,KSKSKS , KSpi
+pi− and KSpi
0pi0 modes are estimated.
1. Introduction
Recently many three-body B decay modes have been observed with branching ratios
of order 10−5. The Dalitz plot analysis of 3-body B decays provides a nice method-
ology for extracting information on the unitarity triangle in the standard model.
The three-body meson decays are generally dominated by intermediate vector and
scalar resonances, namely, they proceed via quasi-two-body decays containing a res-
onance state and a pseudoscalar meson. Indeed, most of the quasi-two B decays are
extracted from the analysis of three-body B decays using the Dalitz plot technique.
Table 1. Branching ratios (in units of 10−6) of nonresonant contributions to various charmless
three-body decays of B mesons 1. The nonresonant fractions (in %) are shown in parentheses.
Decay BaBar Belle
B− → pi+pi−pi− 2.3± 0.9± 0.5 (13.6± 6.1)
B− → K−pi+pi− 2.87± 0.65± 0.43+0.63
−0.25 (4.5± 1.5) 16.9± 1.3± 1.3
+1.1
−0.9 (34.0± 2.9)
B
0
→ K
0
pi+pi− 19.9 ± 2.5± 1.6+0.7
−1.2 (41.9 ± 5.5)
B− → K+K−K− 50± 6± 4 (141 ± 18) 24.0 ± 1.5± 1.5 (74.8 ± 3.6)
B
0
→ K+K−K
0
26.7± 4.6 (112 ± 15)
It is known that the nonresonant signal in charm decays is small, less than
10% 2. In the past few years, some of the charmless B to 3-body decay modes have
been measured at B factories and studied using the Dalitz plot analysis. We see from
Table 1 that the nonresonant fraction is about 90% in B → KKK decays, 35 ∼ 40%
1
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measured by Belle and 5% by BaBar in B → Kpipi decays and 14% in the B → pipipi
decay. Hence, the nonresonant 3-body decays could play an essential role in B
decays. While this is a surprise in view of the rather small nonresonant contributions
in 3-body charm decays, it is not entirely unexpected because the energy release
scale in weak B decays is of order 5 GeV, whereas the major resonances lie in the
energy region of 0.77 to 1.6 GeV. Consequently, it is likely that 3-body B decays
may receive sizable nonresonant contributions.
2. Resonant and Nonresonant contributions
We take the decay B
0
→ K+K−K
0
as an illustration. Under the factorization
approach, its decay amplitude consists of three distinct factorizable terms: (i) the
transition process induced by b → s penguins, 〈B
0
→ K+K
0
〉 × 〈0 → K−〉, (ii)
the current-induced process through the tree b→ u transition, 〈B
0
→ K
0
〉 × 〈0→
K+K−〉, and (iii) the annihilation process 〈B
0
→ 0〉 × 〈0 → K+K−K
0
〉, where
〈A→ B〉 denotes a A→ B transition matrix element.
2.1. Nonresonant background
For the transition process, the general expression of the nonresonant contribution
has the form
〈K−(p3)|(s¯u)V−A|0〉〈K
0(p1)K
+(p2)|(u¯b)V−A|B
0〉NR
= −
fK
2
[
2m23r + (m
2
B − s12 −m
2
3)ω+ + (s23 − s13)ω−
]
, (1)
where (q¯1q2)V−A ≡ q¯1γµ(1− γ5)q2. In principle, one can apply heavy meson chiral
perturbation theory (HMChPT) to evaluate the form factors r, ω+ and ω− (for
previous studies, see 3). However, this will lead to too large decay rates in disagree-
ment with experiment 4. A direct calculation indicates that the branching ratio of
B
0
→ K+K−K
0
arising from the transition process alone is already at the level of
77 × 10−6 which exceeds the measured total branching ratio 1 of 25 × 10−6. The
issue has to do with the applicability of HMChPT. In order to apply this approach,
two of the final-state pseudoscalars (K+ and K
0
in this example) have to be soft.
The momentum of the soft pseudoscalar should be smaller than the chiral symme-
try breaking scale Λχ of order 0.83− 1.0 GeV. For 3-body charmless B decays, the
available phase space where chiral perturbation theory is applicable is only a small
fraction of the whole Dalitz plot. Therefore, it is not justified to apply chiral and
heavy quark symmetries to a certain kinematic region and then generalize it to the
region beyond its validity. If the soft meson result is assumed to be the same in the
whole Dalitz plot, the decay rate will be greatly overestimated.
Recently we propose to parametrize the b → u trasnition-induced nonresonant
amplitude given by Eq. (1) as 5
ANR = A
HMChPT
NR e
−α
NR
pB ·(p1+p2)eiφ12 , (2)
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so that the HMChPT results are recovered in the chiral limit p1, p2 → 0. That is,
the nonresonant amplitude in the soft meson region is described by HMChPT, but
its energy dependence beyond the chiral limit is governed by the exponential term
e−αNRpB ·(p1+p2). The unknown parameter α
NR
can be determined from the data
of the tree-dominated decay B− → pi+pi−pi−. Experimentally, a phenomenological
parametrization of the non-resonant B → KKK amplitudes described by
ANR = (c12e
iφ12e−αs
2
12 + c13e
iφ13e−αs
2
13 + c23e
iφ23e−αs
2
23)(1 + bNRe
i(β+δNR)) (3)
is adopted by both BaBar and Belle.
In addition to the b → u tree transition, we need to consider the nonresonant
contributions to the b→ s penguin amplitude
A1 = 〈K
0|(s¯b)V−A|B
0〉〈K+K−|(u¯u)V−A|0〉,
A2 = 〈K
0|s¯b|B0〉〈K+K−|s¯s|0〉. (4)
The 2-kaon creation matrix elements can be expressed in terms of time-like kaon
current form factors as
〈K+(pK+)K
−(pK−)|q¯γµq|0〉 = (pK+ − pK−)µF
K+K−
q ,
〈K0(pK0)K
0
(pK¯0)|q¯γµq|0〉 = (pK0 − pK¯0)µF
K0K¯0
q . (5)
The weak vector form factors FK
+K−
q and F
K0K¯0
q can be related to the kaon elec-
tromagnetic (e.m.) form factors FK
+K−
em and F
K0K¯0
em for the charged and neutral
kaons, respectively. Phenomenologically, the e.m. form factors receive resonant and
nonresonant contributions
FK
+K−
em = Fρ + Fω + Fφ + FNR, F
K0K¯0
em = −Fρ + Fω + Fφ + F
′
NR. (6)
The resonant and nonresonant terms in Eq. (6) can be determined from a fit to the
kaon e.m. data. The non-resonant contribution to the matrix element 〈K+K−|s¯s|0〉
is given by
〈K+(p2)K
−(p3)|s¯s|0〉
NR ≡ fK
+K−
s (s23) =
v
3
(3FNR + 2F
′
NR) + σNRe
−α s23 , (7)
The nonresonant σ
NR
term is introduced for the following reason. Although the
nonresonant contributions to fKKs and F
KK
s are related through the equation of
motion, the resonant ones are different and not related a priori. As stressed in 6, to
apply the equation of motion, the form factors should be away from the resonant
region. In the presence of the resonances, we thus need to introduce a nonresonant
σ
NR
term which can be constrained by the measured B
0
→ KSKSKS rate and the
K+K− mass spectrum 5.
2.2. Resonant contributions
Vector meson and scalar resonances contribute to the two-body matrix elements
〈P1P2|Vµ|0〉 and 〈P1P2|S|0〉, respectively. They can also contribute to the three-
body matrix element 〈P1P2|Vµ −Aµ|B〉. Resonant effects are described in terms of
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the usual Breit-Wigner formalism. More precisely,
〈K+K−|q¯γµq|0〉
R =
∑
i
〈K+K−|Vi〉
1
m2Vi − s− imViΓVi
〈Vi|q¯γµq|0〉,
〈K+K−|s¯s|0〉R =
∑
i
〈K+K−|Si〉
1
m2Si − s− imSiΓSi
〈Si|s¯s|0〉, (8)
where Vi = φ, ρ, ω, · · · and Si = f0(980), f0(1370), f0(1500), · · ·. In this manner we
are able to figure out the relevant resonances which contribute to the 3-body decays
of interest and compute the rates of B → V P and B → SP .
3. Penguin-dominated B → KKK and B → Kpipi decays
As mentioned in the previous section, we employ the decays B
0
→ K+K−K
0
and
KSKSKS to fix the nonresonant parameter σNR to be
σ
NR
= eipi/4
(
3.36+1.12
−0.96
)
GeV. (9)
It turns out that the nonresonant contribution arises dominantly from the transition
process (88%) via the scalar-density-induced vacuum to KK¯ transition, namely,
〈K+K−|s¯s|0〉, and slightly from the current-induced process (3%). Physically, this
is because the decay B → KKK is dominated by the b → s penguin transition.
The nonresonant background in B → KK transition does not suffice to account
for the experimental observation that the penguin-dominated decay B → KKK
is dominated by the nonresonant contributions. This implies that the two-body
matrix element e.g. 〈KK|s¯s|0〉 induced by the scalar density should have a large
nonresonant component.
We have considered other B → KKK decays such as B− → K+K−K− and
B− → K−KSKS and found that they are also dominated by the nonresonant contri-
butions. Our predicted branching ratio B(B− → K+K−K−)NR = (25.3
+4.9
−4.5)×10
−6
is in good agreement with the Belle measurement of (24.0+3.0
−6.2)× 10
−6, but a factor
of 2 smaller than the BaBar result of (50± 6± 4)× 10−6 (see Table 1).
The resonant and nonresonant contributions to the decay B− → K−pi+pi− are
shown in Table 2. We see that the calculated K∗pi and ρK rates are smaller than
the data by a factor of 2 ∼ 3. This seems to be a generic feature of the factorization
approach such as QCD factorization where the predicted penguin-dominated V P
rates are too small compared to experiment. We shall return back to this point
later.
While Belle has found a sizable fraction of order (35 ∼ 40)% for the nonresonant
signal in K−pi+pi− and K
0
pi+pi− modes, BaBar reported a small fraction of order
4.5% in K−pi+pi− (see Table 1). The huge disparity between BaBar and Belle is
ascribed to the different parameterizations adopted by both groups. While Belle
8 employed the parametrization Eq. (3) to describe the nonresonant contribution,
BaBar 7 used the LASS parametrization to describe the Kpi S-wave and the non-
resonant component by a single amplitude suggested by the LASS collaboration to
describe the scalar amplitude in elastic Kpi scattering.
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Table 2. Branching ratios (in units of 10−6) of resonant and nonresonant (NR) con-
tributions to B− → K−pi+pi−. Theoretical errors correspond to the uncertainties in (i)
α
NR
, (ii) ms, FBK0 and σNR , and (iii) γ = (59 ± 7)
◦. We do not have 1/mb power
corrections within this model.
Decay mode BaBar 7 Belle 8 Theory 5
K
∗0
pi− 9.04 ± 0.77± 0.53+0.21
−0.37 6.45± 0.43± 0.48
+0.25
−0.35 3.0
+0.0+0.8+0.0
−0.0−0.7−0.0
K
∗0
0 (1430)pi
− 34.4 ± 1.7± 1.8+0.1
−1.4 32.0± 1.0± 2.4
+1.1
−1.9 10.5
+0.0+3.2+0.0
−0.0−2.7−0.1
ρ0K− 5.08 ± 0.78± 0.39+0.22
−0.66 3.89± 0.47± 0.29
+0.32
−0.29 1.3
+0.0+1.9+0.1
−0.0−0.7−0.1
f0(980)K− 9.30 ± 0.98± 0.51
+0.27
−0.72 8.78± 0.82± 0.65
+0.55
−1.64 7.7
+0.0+0.4+0.1
−0.0−0.8−0.1
NR 2.87 ± 0.65± 0.43+0.63
−0.25 16.9± 1.3± 1.3
+1.1
−0.9 18.7
+0.5+11.0+0.2
−0.6− 6.3−0.2
Total 64.4 ± 2.5± 4.6 48.8± 1.1± 3.6 45.0+0.3+16.4+0.1
−0.4−10.5−0.1
From Table 2 we see that our predicted nonresonant rates are in agreement
with the Belle measurements but larger than the BaBar result. The reason for the
large nonresonant rates in the K−pi+pi− mode is that under SU(3) flavor symmetry,
we have the relation 〈Kpi|s¯q|0〉NR = 〈KK¯|s¯s|0〉NR. Hence, the nonresonant rates
in the K−pi+pi− and K
0
pi+pi− modes should be similar to that in K+K−K
0
or
K+K−K−. Since theKKK channel receives resonant contributions only from φ and
f0 mesons, while K
∗,K∗0 , ρ, f0 resonances contribute to Kpipi modes, this explains
why the nonresonant fraction is of order 90% in the former and becomes of order
40% in the latter. It is interesting to notice that, based on a simple fragmentation
model and SU(3) symmetry, Gronau and Rosner 9 also found a large nonresonant
background in K−pi+pi− and K
0
pi+pi−.
Very recently, BaBar has reported the measurement of the nonresonant contri-
bution in the K−pi+pi0 mode 10. It is clear that our prediction is larger than the
BaBar result and barely consistent with the Belle limit (see Table 3). As stressed
in 5, it is conceivable that the SU(3) breaking effect in 〈Kpi|s¯q|0〉NR may lead to a
result consistent with both BaBar and Belle.
Table 3. Branching ratios (in units of 10−6) of resonant and nonresonant
(NR) contributions to B
0
→ K−pi+pi0. In the BaBar measurement, the res-
onance K∗
0
(1430) is replaced by the S-wave Kpi state, namely, (Kpi)∗
0
.
Decay mode BaBar 10 Belle 11 Theory
K∗−pi+ 4.2+0.9
−0.5 ± 0.3 4.9
+1.5+0.5+0.8
−1.5−0.3−0.3 1.0
+0.0+0.3+0.1
−0.0−0.3−0.1
K
∗0
pi0 2.4± 0.5± 0.3 < 2.3 1.0+0.0+0.3+0.2
−0.0−0.2−0.1
K∗−
0
(1430)pi+ 8.5+1.0+1.3
−1.2−1.0 ± 1.6 5.1± 1.5
+0.6
−0.7 5.0
+0.0+1.5+0.1
−0.0−1.3−0.1
K
∗0
0 (1430)pi
0 7.8+1.0+1.6
−0.8−1.2 ± 2.0 6.1
+1.6+0.5
−1.5−0.6 4.2
+0.0+1.4+0.0
−0.0−1.2−0.0
ρ+K− 8.0+0.8
−1.3 ± 0.6 15.1
+3.4+1.4+2.0
−3.3−1.5−2.1 2.5
+0.0+3.6+0.2
−0.0−1.4−0.2
NR 4.4± 0.9± 0.5 5.7+2.7+0.5
−2.5−0.4 < 9.4 9.6
+0.3+6.6+0.0
−0.2−3.5−0.0
Total 35.7+2.6
−1.5 ± 2.2 36.6
+4.2
−4.1 ± 3.0 28.9
+0.2+16.1+0.2
−0.2− 9.4−0.2
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4. Tree-dominated B → pipipi,Kpipi modes
The B → pipipi mode receives nonresonant contributions mostly from the b→ u tran-
sition as the nonresonant contribution in the penguin matrix element 〈pi+pi−|d¯d|0〉
is suppressed by the smallness of penguin Wilson coefficients a6 and a8. This indi-
cates that the nonresonant fraction, of order 15% in the decay B− → pi+pi−pi−, is
small in the tree-dominated three-body B decays.
Note that while B− → pi+pi−pi− is dominated by the ρ0 pole, the decay B
0
→
pi+pi−pi0 receives ρ± and ρ0 contributions. As a consequence, the pi+pi−pi0 mode has
a rate larger than pi+pi−pi− even though the former involves a pi0 in the final state.
Among the 3-body decays we have studied, the decay B− → K+K−pi− dom-
inated by b → u tree transition and b → d penguin transition has the smallest
branching ratio of order 4× 10−6. BaBar 12 has recently reported the observation
of the decay B+ → K+K−pi+ with the branching ratio (5.0±0.5±0.5)×10−6. Our
prediction for this mode, (4.0+0.5+0.7+0.3
−0.6−0.5−0.3)×10
−6, is in accordance with experiment.
5. Quasi-two-body B decays
It is known that in the narrow width approximation, the 3-body decay rate obeys
the factorization relation
Γ(B → RP → P1P2P ) = Γ(B → RP )B(R→ P1P2), (10)
with R being a vector meson or a scalar resonance. We have computed the resonant
contributions to 3-body decays and determined the rates for the quasi-two-body
decays B → V P and B → SP . The predicted ρpi, f0(980)K and f0(980)pi rates are
in agreement with the data, while the calculated φK, K∗pi, ρK and K∗0 (1430)pi are
in general too small compared to experiment. The fact that this work and QCDF
lead to too small rates for φK, K∗pi, ρK and K∗0 (1430)pi may imply the importance
of power corrections due to the non-vanishing ρA and ρH parameters arising from
weak annihilation and hard spectator interactions, respectively, which are used to
parametrize the endpoint divergences, or due to possible final-state rescattering
effects from charm intermediate states 15. However, this is beyond the scope of the
present work.
6. Time-dependent CP asymmetries
The penguin-induced three-body decays B0 → K+K−KS and KSKSKS deserve
special attention as the current measurements of the deviation of sin 2βeff in KKK
modes from sin 2βJ/ψKS may indicate New Physics in b→ s penguin-induced modes.
It is of great importance to examine and estimate how much of the deviation of
sin 2βeff is allowed in the SM. Owing to the presence of color-allowed tree contri-
butions in B0 → K+K−KS, this mode is subject to a potentially significant tree
pollution and the deviation of the mixing-induced CP asymmetry from that mea-
sured in B → J/ψKS could be as large as O(0.10). Since the tree amplitude is tied
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Table 4. Branching ratios of quasi-two-body decays B → V P and B → SP obtained from the studies of three-
-body decays based on the factorization approach 4. Theoretical uncertainties have been added in quadrature.
QCD factorization predictions taken from 10 for V P modes and from 11 for SP channels are shown here for
comparison.
Decay mode BaBar Belle QCDF This work
φK0 8.4+1.5
−1.3 ± 0.5 9.0
+2.2
−1.8 ± 0.7 4.1
+0.4+1.7+1.8+10.6
−0.4−1.6−1.9− 3.0 5.3
+1.0
−0.9
φK− 8.4± 0.7± 0.7 9.60± 0.92+1.05
−0.84 4.5
+0.5+1.8+1.9+11.8
−0.4−1.7−2.1− 3.3 5.9
+1.1
−1.0
K
∗0
pi− 13.5± 1.2+0.8
−0.9 9.8± 0.9
+1.1
−1.2 3.6
+0.4+1.5+1.2+7.7
−0.3−1.4−1.2−2.3 4.4
+1.1
−1.0
K
∗0
pi0 3.0± 0.9± 0.5 < 3.5 0.7+0.1+0.5+0.3+2.6
−0.1−0.4−0.3−0.5 1.5
+0.5
−0.4
K∗−pi+ 11.0± 1.5± 0.7 8.4± 1.1+0.9
−0.8 3.3
+1.4+1.3+0.8+6.2
−1.2−1.2−0.8−1.6 3.1
+0.9
−0.9
K∗−pi0 6.9± 2.0± 1.3 3.3+1.1+1.0+0.6+4.4
−1.0−0.9−0.6−1.4 2.2
+0.6
−0.5
K∗0K− 0.30+0.11+0.12+0.09+0.57
−0.09−0.10−0.09−0.19 0.35
+0.06
−0.06
ρ0K− 5.1± 0.8+0.6
−0.9 3.89± 0.47
+0.43
−0.41 2.6
+0.9+3.1+0.8+4.3
−0.9−1.4−0.6−1.2 1.3
+1.9
−0.7
ρ0K
0
4.9± 0.8± 0.9 6.1± 1.0± 1.1 4.6+0.5+4.0+0.7+6.1
−0.5−2.1−0.7−2.1 2.0
+1.9
−0.9
ρ+K− 8.6± 1.4± 1.0 15.1+3.4+2.4
−3.3−2.6 7.4
+1.8+7.1+1.2+10.7
−1.9−3.6−1.1− 3.5 2.5
+3.6
−1.4
ρ−K
0
8.0+1.4
−1.3 ± 0.5 5.8
+0.6+7.0+1.5+10.3
−0.6−3.3−1.3− 3.2 1.3
+3.0
−0.9
ρ0pi− 8.8± 1.0+0.6
−0.9 8.0
+2.3
−2.0 ± 0.7 11.9
+6.3+3.6+2.5+1.3
−5.0−3.1−1.2−1.1 7.7
+1.7
−1.6
ρ−pi+ 21.2+10.3+8.7+1.3+2.0
− 8.4−7.2−2.3−1.6 15.5
+4.0
−3.5
ρ+pi− 15.4+8.0+5.5+0.7+1.9
−6.4−4.7−1.3−1.3 8.5
+1.1
−1.0
ρ0pi0 1.4± 0.6± 0.3 3.1+0.9+0.6
−0.8−0.8 0.4
+0.2+0.2+0.9+0.5
−0.2−0.1−0.3−0.3 1.0
+0.3
−0.2
f0(980)K0; f0 → pi+pi− 5.5± 0.7± 0.6 7.6± 1.7
+0.8
−0.9 6.7
+0.1+2.1+2.3
−0.1−1.5−1.1 7.7
+0.4
−0.7
f0(980)K−; f0 → pi+pi− 9.3± 1.0
+0.6
−0.9 8.8± 0.8
+0.9
−1.8 7.8
+0.2+2.3+2.7
−0.2−1.6−1.2 7.7
+0.4
−0.8
f0(980)K0; f0 → K+K− 5.3± 2.2 5.8
+0.1
−0.5
f0(980)K−; f0 → K+K− 6.5± 2.5± 1.6 < 2.9 7.0
+0.4
−0.7
f0(980)pi− ; f0 → pi+pi− < 3.0 0.5
+0.0+0.2+0.1
−0.0−0.1−0.0 0.39
+0.03
−0.02
f0(980)pi− ; f0 → K+K− 0.50
+0.06
−0.04
f0(980)pi0; f0 → pi+pi− 0.02
+0.01+0.02+0.04
−0.01−0.00−0.01 0.010
+0.003
−0.002
K
∗0
0 (1430)pi
− 36.6± 1.8± 4.7 51.6 ± 1.7+7.0
−7.4 11.0
+10.3+7.5+49.9
− 6.0−3.5−10.1 16.9
+5.2
−4.4
K
∗0
0 (1430)pi
0 12.7± 2.4± 4.4 9.8± 2.5± 0.9 6.4+5.4+2.2+26.1
−3.3−2.1− 5.7 6.8
+2.3
−1.9
K∗−
0
(1430)pi+ 36.1 ± 4.8± 11.3 49.7 ± 3.8+4.0
−6.1 11.3
+9.4+3.7+45.8
−5.8−3.7− 9.9 16.2
+4.7
−4.0
K∗−
0
(1430)pi0 5.3+4.7+1.6+22.3
−2.8−1.7− 4.7 8.9
+2.6
−2.2
K∗0
0
(1430)K− < 2.2 1.3+0.3
−0.3
Table 5. Mixing-induced and direct CP asymmetries for various charmless 3-body B decays. Experimental
results are taken from 1.
Decay sin 2βeff ∆sin 2βeff Expt Af (%) Expt
K+K−KS 0.728
+0.001+0.002+0.009
−0.002−0.001−0.020 0.041
+0.028
−0.033 0.05± 0.11 −4.63
+1.35+0.53+0.40
−1.01−0.54−0.34 −7± 8
KSKSKS 0.719
+0.000+0.000+0.008
−0.000−0.000−0.019 0.039
+0.027
−0.032 −0.10± 0.20 0.69
+0.01+0.01+0.05
−0.01−0.03−0.07 14 ± 15
KSpi
0pi0 0.729+0.000+0.001+0.009
−0.000−0.001−0.020 0.049
+0.027
−0.032 −1.20± 0.41 0.28
+0.09+0.07+0.02
−0.06−0.06−0.02 −18± 22
KSpi
+pi− 0.718+0.001+0.017+0.008
−0.001−0.007−0.018 0.038
+0.031
−0.032 4.94
+0.03+0.03+0.32
−0.02−0.05−0.40
to the nonresonant background, it is very important to understand the nonresonant
contributions in order to have a reliable estimate of sin 2βeff in KKK modes.
The deviation of the mixing-induced CP asymmetry in B0 → K+K−KS ,
KSKSKS , KSpi
+pi− and KSpi
0pi0 from that measured in B → φcc¯KS , i.e.
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sin 2βφcc¯KS = 0.681± 0.025
1, namely, ∆ sin 2βeff ≡ sin 2βeff − sin 2βφcc¯KS , is sum-
marized in Table 5. Our calculation indicates the deviation of the mixing-induced
CP asymmetry in B
0
→ K+K−KS from that measured in B
0
→ φcc¯KS is very
similar to that of the KSKSKS mode as the tree pollution effect in the former is
somewhat washed out. Nevertheless, direct CP asymmetry of the former, being of
order −4%, is more prominent than the latter.
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